8 ATARI HARDWARE MODIFICATIONS 


Information collected by Alan_Haskell from various sources: 


COLD SYSTEM RESET —_ « eel 
BY HOWARD SIEBENROCE: 


THE SYSTEM RESET KEY ON YOUR ATARI COMFUTEFR DOES A WARMSTART TQ THE 
SYStEM. 24- DOES NOT RESET THE 6002 MECROPROCESSOR.. IN THE CASE OFA SYSTEM 
LOCKUF THE SYSTEM RESET WILL NOT ALWAYS WORE. IN MY EXPERIENCE WITH ASSEMBLY 
LANGUAGE IT NEVER WORKED. THE ONLY WAY OUT OF A LOCKUF HAS BEEN TO CYCLE THE 
FOWER SWITCH ON THE ATARI 800 COMFUTER. 


MY BACKGROUND IN ELECTRONICS CAUSED ME TQ BE CONCERNED AROUT 
FLIFF ING THE. FOWER SWITCH SO OFTEN (JUSTIFIED OR NOT I WAS CONCERNED?. 
THEREFORE I LOOKED THROUGH THE HARDWARE MANUAL AND FOUND THAT THE S202 WAS. 
RESET WITH A POWER ON RESET CIRCUIT. THE SYSTEM RESET KEY IS WIRED. TO THE 
ANTIC CHIF AND TREATED AS AN INTERUPT TO THE MICROFROCESSOR. 


IF ONLY: I COULD CONNECT ‘THE. SYSTEManeoe) KEY TO tHE FOWER ON RESET 
CIRCUIT OF THE MICROFROCESSOR I COUND GENERATE €& COLD START THAT WOULD UNLOCI 
“SE SY Sree, 


I DISASSEMBLED MY 890 AND STARTED TO TRACE THE POWER ON RESET 
CIRCUIT AND SYSTEM RESET CIRCUIT AND DISCOVERED THERE WAS & LOCATION ON THE 
MOTHEF BOARD FOF AN ADDITIONAL RESISTOR. LOOKING AGAIN AT THE 
SCHEMGTIC I REALIZED THAT THOSE WHIZ—-BANG ENGINEERS AT ATARI HAD 
THOUGHT AHEAD WHEN THEY DESIGNED THIS SYSTEM. THE INSTALLATION OF A RESISTOR 
WOULD CONNECT THE SYSTEM RESET KEY TO THE FOWER ON RESET CIRCUIT OF THE 
MICROFROCESSOFR CHIF. 


I CACULATED A 47 OHM RESISTOR WOULD FROVIDE THE FROFER COUFLING AND 
ISOLATION TO CONNECT THE TWO CIRCUITS. I INSTALLED ONE, AND IT WORKED. 


THE SYSTEM RESET KEY NOW GAVE THE SAME RESFONSE AS CYCLING THE FOWER 
SWITCH, UNLOCHEING THE MICROPROCESSOR AND REBOOTING THE DISt- AND INTERFACE 
CJ THEY WERE ON-LINE) . 3 


REALIZING THE WARMSTART OF THE SYSTEM RESET KEY HAD ITS FURFOSE,. I 
WIRED THE NEW RESISTOR THROUGH A CONNECTOR TO A MOMENTARILY OFEN 
FUSHBUTTON SWITCH THAT I INSTALLED IN THE CASE ABOVE THE SYSTEM RESET EEY. 


Te J WANT A WARM SYSTEM RESET I PRESS THE SYSTEM:-RESET KEY. IF I WANT 
A COLD SYSTEM RESET I HOLD THE NEW FUSHERUTTON AND THEN FRESS THE SYSTEM 
REESE? KEY. <3 


I HEAR & QUESTION. "“CAN*T I JUST FORE (WHATEVER) MEMORY LOCATION 

, SND GET & COLD START WITH THE SYSTEM RESET KEY?". ANSWER-- IT°S EASIEF TO 

* 4OLD A&A BUTTON THEN TYFE IN THE FOKE COMMAND. AND DID YOu EVER TRY TO TYFE 
IN @ FORE COMMAND WITH THE SYSTEM LOCKED UF?. 


I MUST AT THIS FOINT WARN YOU THAT IF YOUR COMFUTER IS UNDEF WARRANTS 
DON’T MODIFY IT!' HOWEVER. IF YOU ARE SOMEWHAT SKILLED AND KNOWLEDGEGELE In 


a - a — ee me . 


ELECTRONICS. THE MODIFICATIONS ARE NOT TOO DIFFICULT. 
( THERE ARE THREE WAYS TO IMFLEMENT THIS MODIFICATION. 


1. INSTUAL A 47 OHM RESISTOF ON THE MOTHER BOARD. I DON’T RECOMMEND 
THIS OFTION BECAUSE THE SYSTEM RESET WILL ALWAYS DO A COLD SYSTEM RESET AND 
REBOOT THE DISt: AND INTERFACE. 


2. INSTALL THE RESISTOR THROUGH & 2 FIN CONNECTOR TO A NORMALLY OFEN 
SWITCH ON THE PLASTIC CASE TOF ABOVE THE SYSTEM RESET KEY. 

: 3. INSTALL THE RESISTOR THROUGH & TEN FIN CONNECTOR TO THE SWITCH, AND 
INSTALL SOME OF THE WIRING FOR & CARTRIDGE SELECT SWITCH MODIFICATION I 
WILL DESCRIBE IN A LATER ARTICLE. (SEE PART 2) 


LET ME TALE. ABOUT THE CARTRIDGE SELECT SWITCH MODIFICATION 
NOW TO HELF YOU DECIDE. 


I HAVE TWO TOGGLE SWITCHES MOUNTED ON THE LEFT SIDE OF THE FLASTIC 
CASE TOF LABELED LEFT AND RIGHT CARTRIDGE. WITH BOTH SWITCHES UF THE CARTRIDGE 
ARE CONNECTED NORMALLY. 


IF I -TURN THE RIGHT SWITCH OFF, I REMOVE THE TWO RIGHT CARTRIDGE- 
ENABLE LINES FROM THE ADDRESS BUSS. THE SAME AS IF I FHYSICALLY REMOVED THE 
CARTHIDGE. “IF -t. PUT THE CEPT SWITCH IN 17°S: CENTER DS1T ION: i KEMOVE- tHE - LEFT 
CARTRIDGE THE SAME WAY. IF I FUT THE LEFT SWITCH IN THE DOWN FOSISTION I! 
CONNECT THE RIGHT CARTRIDGE ENABLE LINES TO THE LEFT CARTRIDGE ADDRESS 
BUSS. 
WHAT FOR 97. THE BEST USE: 2 GE FROM THiS. 1S TO Mave THE “BASTC 
: CHRTRIDGE IN THE LEFT SLOT AND THE ASSEMBLY CARTRIDGE IN THE RIGHT SLOT. ) 
( THE RIGHT SWITCH IS OFF SQ ONLY THE -BASIC CARTRIDGE IS ON THE RUSS. AND I 

CAN FROGRAM IN BASIC. | 


WHEN I WANT TO WRITE AN ASSEMBLY ROUTINE. TO USE IN THE BASIC 
FROGRAM, I SAVE THE BASIC FROGRAM. FLIF THE LEFT SWITCH ALL THE WAY DOWN TO FUT 
THE ASSEMBLY CARTRIDGE ON THE BUSS. THEN: 7 30: 4 COLD SYSTEM RESET.» BECAUSE 
BASIC AND ASSEMBLY USE RAM IN DIFFERENT WAYS, THEN WFITE THE ASSEMBLY ROUTINE 
AND SAVE IT. 


THEN I CAN SWITCH BACK TO BASIC, COLD SYSTEM RESET. LOAD THE 
FROGRAMS AND CHECE THEM OUT. ALL WITHOUT SWITCHING THE POWER OFF! 


OTHER USES INCLUDE SWITCHING THE BASIC CARTRIDGE OFF TO BOGT UF IN 
DOS. AND BEING ABLE TO SWITCH BETWEEN TWO GAME CARTRIDGES. THE SWITCHING ALSC 
WORES WHEN I USE THE CARTRIDGE DUMF TC DISk. FROGRAM FROM MICRO MEDIA MAGAZINE. 
I CAN INSTALL THE RIGHT CARTRIDGE WITH THE POWER OFF THEN SIMFLY SWITCH IT ON, 
WITHOUT THE FOTENTIAL OF GLITCHING THE BUSS, WHEN INSTRUCTED TO INSERT THE 
CARTRIDGE. 


THE MODIFICATIONS TO INSTALL THE CARTRIDGE SELECT SWITCH OFTION THE R 
--ET MODIFICATION. IT INVOLVES CUTTING a 
SEVERAL CIRCUIT RUNS ON THE MOTHER BOARD AND INSTALLING EIGHT NEW WIRES. 


TO DO THE COLD SYSTEM RESET MODIFICATION YOU WILL NEED THE BASIC 
TOOLS. SOLDERING IRON, WIRE CUTTERS. WIRE STRIFERS. FLIERS. SMALL DRILL. 
ETC: : : ] 


THE NEW FARTS NEEDED ARE A 47 OHM 1/4 WATT RESISTOR. A MINITUFE. 
NORMALLY OFEN FUSHRBUTTON SWITCH, TWO 12 INCH, AND TWO 24 INCH LENETHS OF SMALL 
INSULATED WIRE. AND A TWO FIN CONNECTOR AND MATTING FLUG. 


form 


| 


IF YOU THIN YOU MIGHT WANT TO DO THE CARTRIDGE SELECT SWITCH 
( MODIFICATION THEN GET A 24 INCH LENGTH OF TEN CONDUCTOR RIBBON CABLE AND 4& TEN 
_ IN CONNECTOR INSTEAD OF THE TWO FIN. 


I USED A 10 FIN HEADER CONNECTOR. LIKE THE ONE USED TO CONNECT 
THE FOWER SUPPLY BOARD TO THE MOTHER BOARD. SEE FIGURE 4. TO FIT IT ON THE 
MOTHER BOARD I HAD TO CUT AND JUMFER AROUND ONE OF THE CIRCUIT RUNS, THEN 


DRILL 10 SMALL HOLES FOR THE HEADER FINS TO FASS THROUGH. SEE FIGURE =. YOU 
CAN USE AN INLINE CONNECTOR IF YOU DON*T WANT TQ DRILL AND MODIFY THE 
MOTHER BOARD. _ « = 


ONCE YOU HAVE ALL THE FARTS AND TOOLS GATHERED FROCEED AS FOLLOWS 
TO DISASSEMBLE YOUR COMFUTER. USE ALL OF THE CARE AND CAUTION RECOMMENDED FOR 
THE HANDLING OF CMOS CIRCUITS. IF YOU DON*T KNOW THESE CAUTIONS THEN I DON’T 
RECOMMEND THAT YOU ATTEMFT IT. | 


1. REMOVE ALL FOWER AND INTERCONNECT CABLES. 

2. REMOVE ALL CARTRIDGES. ROM AND RAM, AND LEAVE THE RIBBED TOF OFF 

=. REMOVE S SCREWS FROM THE CASE ROTTOM AND LIFT IT OFF. 

4. DISCONNECT AND REMOVE THE SFEAKER. 

5S. REMOVE = SCREWS AND CAREFULLY REMOVE THE FLASTIC CASE TOF. YOU WILL 
HAVE TO UNFLUG THE KEYBOARD CONNECTOR TO SEFARATE THE TOF FROM THE BOARD. - 

6S. REMOVE THE T.V. CABLE FROM THE FOWER SUFFLY BOARD. 

7. REMOVE THE CONNECTOR AND THREE SCREWS FROM THE FOWER SUFFLY BOARD, AND 


CAREFULLY LIFT IT STRAIGHT UF, DISCONNECTING IT FROM THE MOTHER BOARD 
HEADER CONNECTOR. 

S. REMOVE NINE SCREWS FROM THE BOTTOM OF THE METAL CASE. AND LIFT THE 
TOF METAL CASE STRAIGHT OFF. CAUTION! THE TQF SLIDES FROM ARQUND THE CFU 
SOARD. 

9. TAKE NOTE OF THE WAY THE CPU BOARD IS INSERTED AND REMOVE IT. 
REMEMBER TO USE CMOS HANDLING! . 

LO. PORE THE. CENTER. OF THE FOUR PEAS FIC CLIRS, THAT: HOLD. THE ME Fac 
KOTTOM TO THE MOTHER BOARD, DOWN FROM THE TOF. THEN REMOVE THE METAL BOTTOM. 

11. SFRING THE CLIFS OF THE FLASTIC CARTRIDGE GUIDE FROM THE BOTTOM 
AND REMOVE. IT. 


~ YOU SHOULD NOW HAVE THE MOTHER BOARD IN FRONT OF YOU WITH THE 
JOYSTICK CONNECTORS AT THE BOTTOM. LOOK ABOUT 4 INCHES UF FROM THE JOYSTICH. 
CONNECTORS AND ABOUT = INCHES FROM THE LEFT. AND TO THE LEFT OF THE ROW OF 
RESISTORS AND LOCATE THE TWO FADS FOR AN ADDITIONAL RESISTOR. THIS IS THE 
ONE, THAL Ie. INSTALLED. WILL: CONNECT THE SYSTEM RESET KEY: TO THE FOWER ON 
RESET CIRCUIT Gr THE CPU. 


IN THE EXTREME LOWER RIGHT HAND CORNER OF THE MOTHER HOARD IS THE 
PLACE TO MOUNT THE HEADER CONNECTOR. NOTICE THE WIDE CIRCUIT RUN RUNNING AT 
AN ANGLE TO THE LOWER COMFONENT THERE. TO FIT THE TEN FIN CONNECTOR IN YOU 
WILL HAVE TO CUT AND REMOVE THIS RUN AND INSTALL & JUMPER IN IT*S PLACE. IF 
YOU ARE USING THE TWO FIN CONNECTOR IT SHOULD FIT WITHOUT CUTTING THE RUN. 


TO INSTALL THE HEADER CONNECTOR DRILL THE AFFROFRLATE HOLES 
AND GLUE IT TO THE HOARD. 


Cd 


AT THE RESISTOR LOCATION, JUST ABOVE THE LOWER FAD. DRILL A SMALL 
s 4OLE FOR THE LOWER RESISTOR LEAD TO FASS THROUGH WITHOUT TOUCHING ANY OF 
‘ fFHE CIRCUIT RUNS ON THE HOARD. YOU CAN HOLD THE MOTHER BOARD UF TO A STRONG 
LIGHT TO SEE THE CIRCUIT RUNS ON THE BACH. SIDE GF THE BOARD, AND MARE IT 
WITH A MAREER. . 


INSTALL THE 47 OHM RESISTOR THROUGH THE UFFER SOLDEF FAD AND THE HOLE 


YOU DRILLED ABOVE THE LOWER FAD. 
AND SOLDER THE TOF LEAD. 


ON THE BOTTOM OF THE BOARD RUN TWO WIRES. ONE FROM THE LOWER FAD ) 
AND THE OTHER FROM THE RED HOLE TO THE 
NEW CONNECTOR. IF YOU ARE USING A TEN FIN CONNECTOR THEN WIRE TO FINS 9 AND 
19. THE ORDER IS NCT IMFORTANT. AS YOU RUN THE NEW WIRES ON THE BOTTOM OF THE 
FOARD HOLD THE METAL CASE BOTTOM IN FLACE AND NOTICE HOW THE WIRES ARE TO 
FASS THROUGH A SMALL CRACK IT IT. I FOUND THAT THIS CRACK WAS TOO SMALL SO 
I FILED IT OUT TO FIT NOT ONLY THESE TWO WIRES, BUT THE EIGHT NEW WIRES FOR 
THE CARTRIDGE SELECT SWITCH MODIFICATION. BE SURE THE EDGES ARE SMOOTH. _e 


NOW DRILL A HOLE AND INSTALL THE SWITCH IN THE FLASTIC CASE TOF 
ABOVE THE SYSTEM RESET KEY ON THE SLOFED FART. 


LAY THE CASE TOF UFSIDE DOWN SO THE NEW SWITCH IS ON THE LEFT. THE 
CONNECTOR PLUG YOU WILL INSTALL WILL BE ABOUT 2 INCHES BELOW THE FRONT OF THE 
CASE BETWEEN THE KEYBOARD AND THE SFECIAL KEYS. IF YOU ARE NOT GOING TO 
INSTALL THE CARTRIDGE SELECT SWITCH MODIFICATION THEN RUN TWO WIRES FROM 
THE NEW SWITCH TO THE CONNECTOR FLUG. 


IF YOU ARE GOING TO INSTALL THE CARTRIDGE SELECT SWITCH 
MODIFICATION THEN TAKE THE RIBBON CABLE AND LAY IT ALONG THE TOF OF THE 3 
EEYEROARD WITH ABOUT FIVE INCHES STICKING FAST THE RIGHT EDGE OF THE 
CASE. EIGHT OF THE TEN CONDUCTORS ON THIS END WILL CONNECT TO THE CARTRIDGE 
SELECT SWITCHES LATER. SEFARATE AND FEEL BACK TWO OF THE RIBBON CONDUCTORS 
TQ THE LEFT EDGE OF THE KEYBOARD. CUT THEM TO THE FROFER LENGTH, AND SOLDER 
THEM TO: THE: NEW - SWITCH ON-THE- LEFT S#Qe. 


TUCK. THE EIGHT CONDUCTORS DOWN IN BETWEEN THE TOF OF THE KEY ROARD } 
AND THE FLASTIC CASE AND TAFE DOWN THE ENDS FOR THE CARTRIDGE SELECT SWITCHES. 


RUN THE OTHER END OF THE RIBBON CABLE DOWN BETWEEN THE KEYBOARD 
AND THE SFECIAL FUNCTION SWITCHES AND CUT IT OFF ABQUT 2 INCHES FAST THE 
FRONT OF THE CASE. INSTALL THE CONNECTOR FLUG ON THE END:OF THE CABLE. 
KE SURE THE TWO WIRES FROM THE NEW COLD RESET SWITCH ARE CONNECTED TO FINS ¢ 
AND 10 OF THE TEN FIN CONNECTOR. THE ORDER OF THE OTHER EIGHT WIRES DOESN*T 
MATTER. 


NOW IS THE TIME TO CAREFULLY LOOF OVER ALL OF YOUR WORE TO BE SURE 
IT HAS BEEN DONE RIGHT AND THAT THERE ARE NO SOLDER BRIDGES OR FRAYED WIRES 
ANYWHERE! I USED HEAT SHRINKABLE TUBING ON THE SWITCH LEADS TO BE SURE. I ALSO 
USED SEVERAL TYE-RAFPS TO HOLD THE RIBBON CABLE IN PLACE SO IT WOULDN‘’T 
MOVE WHEN I FUT IT BACK TOGETHER. TAFE WILL WORE ALSO. 


REFER TO THE 11 STEFS ABOVE AND DO THEM IN REVERSE ORDER TO 
REASSEMBLE THE COMF'UTER. IN STEF S WHEN YOU ARE INSTALLING THE PLASTIC CASE TOF 
TO THE MOTHER BOARD AND FLUGING IN THE KEYBOARD. CONNECTOR YOU WILL ALSO FLUG 
IN THE NEW CONNECTOR YOU ADDED. FEE IN AS YOU ARE DOING SO AND LOOK FOR ANY 
FOSSIBILITY OF A FINCHED WIRE. 

WHEN THE COMPUTER IS ALL BACK TOGETHER AND CABLED TO YOUR SYSTEM TUR? 
IT ON. BOOTING UF THE DISK. PRESS THE SYSTEM RESET KEY. THE RESULTS SHOULD HE 
THE SAME AS BEFORE. SOME NOISE FROM THE SPEAKER THEN THE READY FROMFT ON THE 
SCREEN. NOW HOLD THE NEW PUSHBUTTON SWITCH THEN PRESS AND RELEASE THE : 

SYSTEM RESET KEY. THE COMFUTER SHOULD REBOOT THE DISt THEN DISFLAY THE READY } 
FROMFT. FRESSING ONLY THE NEW SWITCH WILL NOT CAUSE ANYTHING TO HAFFEN. 


NEXT ARTICLE WILL HAVE THE DETAILS ON HOW TO FERFORM THE CARTRIDGE 
SELECT SWITCH MODIFICATIONS. YOU MAY WANT TO WAIT UNTIL THEN AND DO THEM 


BeoTy AT THE SAME TIME. ; Ed’). : 


SCHEMATIC FOR COLD BOOT SWITCH AND CARTRIDGE SELECT SWITCHES 
74LS42 


( Z101 |6 
DENOTES ETCH CUT 
(MAKE ALL CUTS ON COMPONENT 
| a SIDE OF P.C. BOARD) 
ADD —> LEFT SLOT RIGHT SLOT 
3109 3108 


R108 


47 OHM 


So _ 40-48k 3 
Ae 


R109 so ee 


De © ON 
© eo © 


R TOL & ® OFF 2s 
$3 
COLD BOOT ENABLE 


BUTTON 
Sl | S2 
LEFT CARTRIDGE RIGHT CARTRIDGE 
SELECT SELECT 
PARTS LIST: 


1 DPDT MINIATURE ON - OFF - ON SWITCH =- $1 


1 DPDT MINIATURE ON —- NONE - ON SWITCH = S2 


1 - N.O. MOMENTARY PUSH BUTTON SWITCH - S3 


jae 
t 


47 OHM 1/4 WATT RESISTOR 


FIG. 


g 
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Information collected by Alan Haskel) 


from various sources. ( 


CARTRIDGE SWITCHES 
RY HOWARD SIERENROCE 


AS YOU ENOW, WHEN ¥OU FLUG A ROM CARTRIDGE INTO THE LEFT SLO: OF ive 
YOGrR AITART soo COMPUTER, YOU DISABLE “THE. TOP SK SOF RAM. - THIS. f> .DONE. BY 
DISABLING ONE INFUT OF AN OR GATE (2102K) THAT NORMALLY FASSES THE 
ADDRESS =. INES Ais AND. A1T4,: DECODED. BY CHEF 2101-- TS 2 $5. 70. THE-RAM: SLOTS. 
THE Sa SIGNAL=7S-- WIRED 70 THE LEFT CARTRIDGE SLOT... BIN -12, 4b ENABLE THE 
BRUM Geis IN SHE CARTRIDGE..FIN-14 OF THE COR TRIDGE. 1S: CONNECTED INSIST 
FA > VOLT “INE. WHEN “EHE.-CARTHIDGE DS" INSERTED INTO THE*LEFT SLOT- THIS 35 
VOLTS :>1IS THEN CONNECTED FO THE 21025 OR GATE TO DISABLE THE 6S. SIGNAL TO: THE 
RAM SLOTS. THE SS.SIGNAL 1S THEADDRESS FOR 40h TO 48k... OF: RAM. 


THE FRIGHT. CARTRIDGE DOES THE SAME -THING,,. EXCEPT IT USED AlS AND Ats, 
DECODED BY>210t AS 54, FOR IT" S ENABLE LING. FIN 74, Hie. +S. VOL. SIGNAL... GF 
THE RIGHT CARTRIDGE, DISABLES S4 TO THE RAM SLOTS WITH OR GATE Z102A. THE 34 
SIGNAL IS THE ADDRESS FOR 22K TC 40K OF THE RAM. 


IF, WHILE THE CARTRIDGE IS INSERTED, THE +S VOLT SIGNAL TO THE OR 
GATE COULD RE OFENED. THE RAM WOULD THEN BE ENABLED. IF THE SS LINE TG THE 
LEFT CARTRIDGE IS ALSO OFENED, THE CARTRIDGE CHIFS DATA OUTFUT WOULD EE 
TRI-STATED. (TRI-STATED IS A THIRD KRINARY OUTFUT STATE FOR DIGITAL CHIFS. 
IT IS G@ HIGH IMFPEDGNCE STGTE THAT ELECTRONICALLY DISCONECTS THE CHIF FROM { 
THE DATA RUSS). 

SINCE THE ADDRESS LINES, AO TO A122. ARE INFUTS, THEY CAN BE LEFT CON 
THE BUSS. BY USING & SWITCH, MOUNTED ON THE CASE, THE FROGRAMER CAN SELECT IF 
RAM OR THE CARTRIDGE ROM IS ON THE DATA BUSS. A SECOND SWITCH WILL DO THE SAME 
FOR THE RIGHT CARTRIDGE ROM. : 


iP. -THE.SS ENABLE LcINE. NORMALL YVu60OING TO. THE LEFT TES SS Gee 
SWITCHED TO THE RIGHT SLOT. THE RIGHT CARTRIDGE WILL HE ADDRESSED AS A LEFT 
CARTRIDGE. YOU ALSO HAVE TO SWITCH. THE +5 VOLT SIGNAL FROM THE RIGHT CARTRIDL: 
TO THE Z102R GATE TO TURN OFF THE 40K TO 48k RAM. 


Uy) 
mM 


I MUST WARN YOU. IF YOUR COMPUTER IS UNDER WARRANTY, DON’T 
ig 2588 2 oy Ae Be Be 


THE FARTS NEEDED ARE TWO MINATURE TOGGLE SWITCHES. BROTH ARE 
DOUBLE FOLE, DOURLE THROW, ONE IS & TWO POSISTION (ON-ON)., AND THE OTHER IS 4 
THREE FOSISTION (ON-OFF-ON) SWITCH. A TWO FOOT LENGTH OF EIGNT CONDUCTOR 
RIERON CABLE (UNLESS YOU FLANED AHEAD AND FUT IN & TEN CONDUCTOR RIBBON CABLE 
WITH THE RESET MODIFICATION LAST TIME) AND 10-12 INCH LENGTHS OF SMALL 
INSULATED WIRE. 


-_ 


WH 


“ONCE YQU HAVE THE FARTS AND TOOLS, FROCEED TO DISEMBLE THE COMFLITE: 
TO THE MOTHER BOGRD. DON*T FORGET THE CMOS HANDLING CAUTION! 


THE FPIAST.-STEF- 2S -TO-DBILE AMEE NEAR THE CENTER: OF THE BOGRD- 4S! 
FIGURES 7 AND 8 FOR THE EXACT LOCATION) FOR TWO SMALL WIRES TO FASS THROUGH 
PROM THE TOF TO. THE BOTTOM: OF TFHE’ BOARD. BE CAREFUL NQF TO. DRILL: NEAR DF 
+ HROUSH: ANY CIlRCULT RUNS. HOLD THE MOTHERBOARD UF: TO A STRONG t IGHT TO: HE 
ABLE TO SEE THE RUNS ON THE BOTTOM OF THE BOARD AND MARI THE LOCATION WITH 4 


ee ere. 


CUT THE FIVE RUNS BY MAEING TWO CUTS ACROSS THE RUN ABOUT 1/16 INZTSA 
AFART, THEN HEAT THE 1/16 FIECE WITH A SOLDERING IRON UNTIL ITF LIFTS OFF THE 


C. -SIRDs 

.7 EROMERIOS TO LEFT CARTRIDGE FIN. 14. 

e+ FROM: FEED THROUGH TO LEFT CARTRIDGE PIN 22. 

ot: ERO £202 Fite 4 tO LEFT CARTRIDGE FIM:G: 

4) FROM Zi02 FIN S 10 FEED THROUGH. 

3) FROM Z2i0i in) TC FEED THROUGH. 

NEAT. BUN AN INSULATED JUMPER FROM 240- FIN. SS: 40-270) FIN: Se SCRGES 

THE SOLDER MASE FROM THE RUN JUST ABOVE WHERE YOU MADE THE CUTS AND SOLDER THe 
JUMPER TO THE RUN. BE CAREFUL WITH THE SOLDEING IRON, REMEMBER HOW EASY IT Wee 
TO REMOVE THE 1/16 INCH CUT OUT PIECE? CHECK YOUR WORK CAREFULLY AS YOU GO TS 


RE SURE THE WIRES ARE SOLDERED GOOD AND THERE ARE NO SQLDER BRIDGES HETWEEM 
RUNS. 


NEXT. MOUNT THE CONNECTOR IN THE LOWER RIGHT COURNER OF THE MQTHEF: 


BOARD. IF YOU DID NOT DG: SO LAST TIMe. 
NOW RUN EIGHT WIRES (I USED SMALL, SOLID, INSULATED TELEPHONE WIRE? 


FROM THE CUT CIRCUIT RUNS TO THE CONNECTOR AS FOLLOWS. 


FROM R108 
CONNECTOR 
FROM 2101 
CONNECTOR 


1) ON THE TOF THROUGH THE BOLE +O 
PIS: SON - THE BOTTOM. 


iN 
PINS -ON (THE TOF TAROUGEH JHE HOLE TO 
MIN: 4. 


CARTRIDGE CONNECTOR FIN 1 


iN 7. 


FROM LEFT 
CONNECTOR 


SR Jeet 
CONNECTOR 
ERM LEFF 
CONNECTOR 
eet LET 
CONNECTOR 


CARTRIDGE 
min: 8. 
CARTRIDGE 
PIN: Ss 
CARTRIDGE 
Pai As 


=" © 


CONNECTOR FIN 


CONNECTOR FIN 


CONNECTOR FIN 14 TO 


i. 
TO FIN 


SOLDER FAD TO CONNECTOR FIN 
FI (AT THE FEED THROUGH) 


FROM R1iog? 
PROM 2102 


, rn. 


ic ao 


NUW- DRILL -1WO HOLES AND MGUNT.. tHE. CARTRIDGE SELECT: SWITCHES GN TRE 
LES) sOF: =e “Case tor. BE SURE. THE CENTER er. Sai tlCH iS TO 4H LEFT WHEN 
VIEWED ERO tHe Tree. 

THE -& Fish WIinGS FROM: THE. CONNECTOR Flas: Wit. 
NNECTOR PLUG LAST MONTH, YOU REMEMBER 
THAT. 21H CRDER:-DF “THE WIRES TO THE CONNECTOR. FUG. WAS: NOT “SFECTEIES. 
ABOVE EACH WIRE WRITE IN THE COLOR OF THE WIRE YOU HAVE COMING FROM 
CONNECTOR FLUG. 


NOW BE CONNECTEDR To 


THE 


— 


SOLDER. THE: TWO JUMPERS FROM: tHE: Reon SWITCH 70. THE-LEFT -SWLICH. Be 
SURE THEY ARE INSTALLED AS SHOWN. I USED HEAT SHRINE TURING ON ALL SWITCH 
WNECTIONS TO BE SURE .THERE- ARE: NO STRAY“WIRES TO CAUSE SHORTS. CONNECT 
THE EIGHT WIRES FROM THE CONNECTOR FLUG TO THE CARTRIDGE SELECT SWITCHES AS 


SHOWN. THEN TRACE -EACH WIRE TO RE SURE THEY ARE CONNECTED FROFERLY |! 
NOW 1S tes IME oe Cer. Al) or YOUR WOR, CAREFULCLY--TO RE. SURE <THES.= 
ARE NO SHORTS OR SOLDER. BRIDGES OR FRAYED WIRES ANY WHERE. AND THAT ALL 


CONNECTIONS ARE FROFER! 
Nene eee 


nd | 


Be Aooe mee YOUR] COMPUTER..AND -CABRLE JIT 10. YOUR SYSTEM. SINSTULL THE 
Best CARTRIDGE IN THE LEFT SLOT AND SET BOTH. SWITCHES. ON: CF). LEAVE THE 
DISK DRIVE OFF AND FOWER UF. YOU SHOULD SEE THE FAMILIAR READY FROMFT OF THs 
SCHEGEN oir YOU Doe T° THEN CHECK SHAT the Sil PCHES ARE ON Cor). If THEY ake s 
THEN YOU HAVE A MISTAEE IN YOUR WIRING. YOU WILL HAVE TO DISEMBLE THE COMPUTES 
AND CHECK THE WIRING AGAIN. HE SURE TO CHECK WHICH PIN YOU USED AS #1 ON THe 
NEW CONNECTOR. 


IF AT FIRST YOU GOT THE READY FROMFT THEN FLIF THE LEFT SWITCH TO THE 
OFF (CENTER) FOSITION AND DO-& COLD RESET. YOU SHOULD NOW HAVE THE MEMO FAD as 
TITLE. FLIF THE LEFT SWITCH DOWN (RIGHT CARTRIDGE FOSITION) AND DO A COLD 
Rese te YOU SHOULD Siitt HAVE JHE MEMO Pete teas. 


FLIP. BOTH: SWIICHES: ON .(UP) , “AND DO--A COLD-RESET.. YOU. SHOULD HAVE 
THE BASIC: READY FROMFT. IN: DIRECT MODE EXATCUTE THE. FOLLOWING. COMMAND. 
? PRE 4O). THE NUMBER YOU “SEE PRINTED iS HE SMOUNT OF FREE RAM YOU HAVE. MArE - 
NOTE OF THIS NUMBER THEN INSTALL ANOTHER CARTRIDGE IN THE RIGHT SLOT. 
WITH BOTH SWI TCHES.ON . (UF YOU-SHOULD GED THE BASIC READY. FROMFPT. EXECUTE THE 
? FRE CO) COMMAND AGAIN AND COMFARE THE NUMBER FRINTED ON THE SCREEN WITH THE 
NITIRE RV GOT BeProre. lic SHOULD SE. Bi 92ers li So 1S RE CAUSE . THE 
CARTRIDGE. IN THe RIGHT SEDT DESELECTER Ge Ur -RAm. FLIP2THE RIGHIi- Swi ity OFF 
AND: DO-A-LOLD RESET THEN EXICUTE THE COMMAND = FRE*O) AGAIN. YOU SHOULD GEJ 
THE ORIGINAL NUMBER ON THE SCREEN, BECAUSE THE RIGHT CARTRIDGE HAS BEEM 
ELC PeUNICL YY REMNGVED FROM THE BUSS. 


FLIF THE LEFT SWITCH OFF (CENTER FOSITION) AND DO A COLD RESE 
YOU SHOULD NOW HAVE THE MEMO FAD TITLE. FLIF THE LEFT SWITCH TO RIGHT (ALL TH 
WaY DOWN) AND DO A&A COLD RESET AND YOU SHOULD SEE A SCREEN AFF ROFRIATE TO THS 
CARTRIDGE YOU HAVE IN THE RIGHT SLOT. { 


PiLIF THE GEPT SWITCH: GN” AND*-THE- RIGHT Swi TCH. OFF AND: TURN: ON THe 
DISK DRIVE. WHES: THE BUSY LIGHT GOES OUT sINSERT A-DISEETTE: WITH: DOS "ON IT 
AND DO A COLD RESET. THE SCREEN SHOULD HAVE THE BASIC READY FROMFT, QR WHAT 
EVER: 1S ArrRoOrReetice FOR -THE SOFTWARE ON YRtrR 2ISkeT re. FUIP THe Leet Swi fle ter 
(CENTER POSISTION=AND: DO A COLD RESET. THE-DiSk. SHOULD REBOOT -AND COME UF Rist 
THE DOS MENU. ; 


I COULD GO ON WITH MANY DIFFERENT USES FOR THE CARTRIDGE 
Swit CHES AND: THE GOLD RESET SWITCH, - BUR 2 sehr. -YOU- GET. THE > -IDER... ONE LAST 
IDEA. IF YOU HAVE A CARTRIDGE TO DISK COFIER. YOU CAN FORGET JAMMING THE 
COVER SWITCH AND INSERTING THE CARTRIDGE TO BRE COFIED IN THE RIGHT 
SLALL= Wi-TH-THE =FOUWER ON. Ae) INSERT. THE CARTRIDGSE..IN THE -RIGHT SLOT. AND FEIF 
THE RIGHT CARTRIDGE SWITCH OFF AND CLOSE THE COVER. WHEN THE SOFTWARE 
INSTR FS. YOO TO -TNStnt LHe CARTRIDGE = JUST FLIP: THE RIGHT SwiTce ON. 


i--HOPS. YOu HAVE. ENJOYED: THESE An TICLES. EVEN=«2TF. YOU DON ToATTEME TAL 
DD PHEMs 2iF-. YOU-HAVE ANY. -COMMENTS -OR SUGGESTIONS. FEtt-FREE: TO WRITE TO ME. 
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For the 810 
By Chuck Hosick, ACAOC 


The ATARI 810 disk drive (and every other one for that matter) 
senses the presence or absence of a write protect tab. Some do so 
with a physical switch, others do it with a Light Emitting Diode 
(LED) and a photosensor. If a disk is not “write protected" with a 
tab the switch contact is made or the photosensor is activated by 
the LED. If a write protect tab is in place (or the disk inserted 
upside down) the switch is open or the photosensor is deactivated. 
These facts can be used to install a switch which allows you to 
select: 


1) Protect Never/Write Always 
2) Protect Always/Write Never 
3) Normal Operation 


A Pair of LEDs - one green and one red - can be added which will 
indicate 


1) Green LED on - Normal Operation 
2) Red LED on - NOT Write Protected 


This article will present a step by step "HOW TO” for installing 
the switch and the LEDs. If you follow the steps carefully you 
cannot damage your 810, but you will void the warranty. 


The components you need can be purchased at almost any 
electronics store. I will give Radio Shack part numbers as a 
reference. 


1) 1 DPDT center off miniature switch R/S 275-1545 
2) 1 Red LED R/S 276-041 

3) 1 Green LED R/S 276-022 

4) 2 2700hm, 1/4w, 5% resistors R/S 271-1314 

5) 1‘ 24ga. 4 conductor wire R/S 278-757 

&) 2" heat shrink tubing R/S 278-1627 

7) 1 four pin connector set R/S 274-224 


Tools that you will need are? 


1) no. 1 phillips screwdriver with at least a 3" shaft 
2) soldering penal 

3) resin core solder 

4) diagonal ovtters 

3) needle nose pliers 

5) wire strippers 

6) drill - manual or electric for drilling plastic 

7) drill bits - size depends on switch and LEDs 

8) Xacto knife 


Figure 1 is the schematic for the write control modification. 


The first step is to disconnect the power and serial bus 
connections and find a suitable table or work surface. The cover 
of the 810 is held on by phillips head screws at each of the four 
corners. The screws are hidden by the four adhesive discs that 
look like dimples in the cover. Carefully lift off the discs by 
inserting the blade of the Xacto knife under the edge and prying 
up. A convenient place to store the discs are stuck to the cover 
next to the now exposed screw wells. Recessed an inch or soa in 
each of the wells are the hold down screws. Loosen the screws and 
lift the cover off being careful not to turn it over. (The screws 
will fall out.) Set the cover aside. As you face the 810, you will 
see the front panel. Behind the panel on the right is the drive 
mechanism. Behind the panel on the left is the 810’s “Side Board”. 
This is a printed dravit board (PCB) which stands vertically beside 
the drive mechanism. Depending on the vintage of your 810, there 
either will or will not be a printed cirauit board mounted on top of 
the drive mechanism. In either case, there will be one more 
printed dravit board located behind the drive mechanism and lying 
flat on the chassis. None of the PCBs need to be removed for this 
modification. 
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The chassis 1s fastened to the lower case with five phillips screws 
- three on the right side and two on the left. The two on the left 
are - one at the very back corner and one at the very front between 
the side board and the drive mechanism. The side board is held in 
place by three screws - these DC NOT need to be removed. Loosen 
all five screws and remove the ones that you can. The one in the 
left front can be retrieved later. The next.step is to remove the 
front panel. The front panel is not attached to the case or the 
chassis but is merely held in place by grooves in the case and by 
the switch and LEDs of the side board. Carefully lift the front of 
the chassis and the front panel. When the panel is clear of the 
grooves, it can be removed forward from the switch and LEDs. 
Now you can retrieve that screw. 


The front panel is where the bulk of the modification takes place. 
Looking at the back of the panel you will see a square located 
above the cutouts for the switch and LEDs. This is where the 
write control switch will be mounted. It is important to use a 
miniature switch — there is not much Clearance between the switch 
and the side board. Drill a hole in the very center of the square to 
mount the switch. Drill holes for the LEDs horizontally in line 
with the present LED holes. Hold the panel up to the drive to 
determine how far out to drill the holes so that they clear the side 
board and the case. Next mount the switch and LEDs with the 
green LED below the red one. 


The LEDs will have a long leg and a short leg. The long leg is 
positive and the short one negative. Cut the long legs as short as 
you can and still be able to solder to them. Similarly, trim the 
resistor leads as short as possible and solder a resistor to each of 
the positive legs. Cover the joints with the shrink sleeving and 
shrink in place. Solder the two negative legs together with a piece 
of hook-up wire 10" long. 


The back of the switch should have six little lugs arranged in two 
columns of three lugs each. Each column of three lugs can be 
considered to be a separate switch controlled by a common handle. 
Most switch contacts are opposed to the position of the toggle. i.e. 
when the handle is up the center and bottom lugs are connected 
together and when the handle is down the center and the top lugs 
are connected. This write control circuit will end up with the 
normal position being with the switch handle down. This will 
result in the green LED and the red power on LED being on 
together. The red write indicator LED will be on any time that you 
can write to a disk - either under normal control or with the switch 
in the up/write always position. With the switch in the center off 
position, neither the green normal LED nor the red write indicator 
will be on and the disk will be write protected. 


In order to wire the circuit we need to label the switch lugs for 
reference. As you look at the switch, label either column A,B,C 
and the other one 1,2,3 from top to bottom. Connect a piece of 
hook-up wire from 1 to C - solder at 1 but not yet at C. Soldera 
piece of wire to the unconnected end of the resistor connected to 
the green LED. Cover the joint with shrink sleeving. Make a loop 
with the wire up near the top of the panel and back dawn to switch 
lug 2. The reason for the loop is that the edge of the side board 
presses against the back of the panel - so the wire must go up and 
over the side board after the panel is reinstalled. Similarly, 
solder a piece of wire to the red LED resistor, loop it and connect 
the other end to switch lug B but do not solder it yet. Cut three 
pieces of wire 10" long. Solder them to lugs A,B, and C. Connect 
these three and the one from the negative legs of the LEDs to one 
half of the four pin connector in the following order: 


Pin 1 - Lead from negative LED leg 
Pin 2 - Lead from lug C 
Pin 3 - Lead from lug A 
Pin 4 - Lead from lug B 


The write protect sensor connects to the side board through a 
connector at the back top of the board. At the back of the side 
board, you will see two five pin connectors. The rear one is the 
stepper motor control. The front one is the write protect 
connector. On models with the write protect switch, this connector 
will have only two wires in the bottom two pins. On models with 
the LED/photosensor, there will be either four or five wires in the 
connector. In either case locate the connector solder pads on the 
solder side of the side board - the exposed side of the board as 
you look at the left side of the drive. The top pad is ground, the 
middle and second from the bottom are tive volts and the bottom 
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pad is the write protect sensor. Use the Xacto knife to cut the 
trace attached to the bottom pad. Make two cuts about an eighth 
inch apart. Heat the trace between the cuts with the soldering 
pencil and lift it off with the knife. Using the soldering pencil and 
the knife, clean the trace about an eighth inch on either side of the 
cut. Connect four pieces of wire to the other half of the four pin 
connector. Solder these to the ground and five volt pads and to 
both sides of the cut trace. 


Pin 1 - ground 

Pin 2 - five volts 

Pin 3 - connector side of cut trace 
Pin 4 - Cirquit side of cut trace 


The unit should now be ready to reassemble. Lift the chassis and 
fit the front panel in place carefully sliding the panel into the case 
grooves on both sides as the chassis is lowered into the case. 
Now comes the proof of the pudding. Before you finish the 
assembly, connect the new connectors and reconnect the power 
cable. With no diskette in the drive, the power switch on and the 
write control switch in the normal down position, both of the new 
LED’s and the red power on LED should be on. If the power on 
LED is not on, check the connections to the five volts and ground. 
If the new LEDs are not on, suspect that the polarity of the LEDs 
are reversed. i.e. the long and short legs got mixed up. If the red 
is on but not the green, suspect that the switch is upside down. 
Switch the switch to up. If the green LED comes on, the switch is 
upside down - which is OK except for esthetics. 


If both LEDs are on, insert a diskette part way. The red write 
indicator LED should go out. If it does not - check the wiring. If 
it does, switch the switch to up to the write always position. The 
red LED should light. If it does, we are ready for the final test. If 
it does not, check the wiring. 


If everything has checked so far, we are ready for the real test. 
Connect the drive to the serial bus, place the switch in normal, 
boot a DOS disk and call up the Initialization function. Place a 
non-write protected diskette in the drive and command 
initialization. If the initialization is successful, doit again. This 
time switch the switch to the center position after the 
initialization has started. This should abort the process. If that 
works, the final test is at hand. Write protect the diskette (or 
turn it over) and try to initialize with the switch in the normal 
position. It should not work. Now switch the switch to the write 
always position. The initialization should proceed normally. If 
any of the above tests fail, recheck the wiring. 


As a post script to all of this, consider an alternate construction 
approach. Instead of mounting the switch and LEDs to the front 
panel, you could glue them to the side board and pick up the five 
volts and ground close to them. In this case only two wires need 
to be run from switch lugs A and B to the trace cuts. This is a 
neater arrangement but requires much more care in drilling and 
locating the holes. 


The unit is now ready for final assembly. Remove power and 
reinstall the five chassis screws. You may need to tape a screw to 
the screwdriver to get the one between the side board and the 
drive mechanism. Replace the cover and you’re in business with 
write control at your fingertips. 
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They’re Back! 
It used to be the gremlins 
That caused all kinds of 


hitches. 

Although no longer men- 
tioned, 

I'm sure they now cause 
glitches. 


—Arnold J. Zarett. 
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